The decision whether or not the optic disc shows early glaucomatous changes is one that has to be made frequently in clinical practice, and the importance of this decision is well recognized. The problem is essentially a matter of deciding whether one is looking at a cup which is 'physiological' or 'pathological', and the difficulty is due to the fact that the transition from 'physiological' to 'pathological' is gradual as in chronic disease anywhere in the body. Several recent papers have suggested that extension of a cup upwards or downwards is an early pathological change in glaucomatous excavation of the disc (Kirsch and Anderson, 1973; Weisman, Asseff, Phelps, Podos, and Becker, 1973; Gloster and Parry, 1974) Tomlinson and Phillips (1974) , in non-glaucomatous subjects, the shape of the disc influences the shape of a physiological cup within it, a vertically oval cup tending to occur in a vertically oval disc. Therefore it would seem that the shape of the cup should be considered not only in isolation but also in relation to the shape of the disc. This involves the cup: disc ratio-that is, the diameter of the cup divided by the diameter of the disc-and since we are concerning ourselves particularly with the ovalness of the cup, we shall be interested in both the vertical and horizontal cup: disc ratios.
The decision whether or not the optic disc shows early glaucomatous changes is one that has to be made frequently in clinical practice, and the importance of this decision is well recognized. The problem is essentially a matter of deciding whether one is looking at a cup which is 'physiological' or 'pathological', and the difficulty is due to the fact that the transition from 'physiological' to 'pathological' is gradual as in chronic disease anywhere in the body. Several recent papers have suggested that extension of a cup upwards or downwards is an early pathological change in glaucomatous excavation of the disc (Kirsch and Anderson, 1973; Weisman, Asseff, Phelps, Podos, and Becker, 1973; Gloster and Parry, 1974) or, in other words, that the early glaucomatous cup is vertically oval. The investigation reported here is concerned mainly with this suggestion.
If one is interested in the shape of a cup in the optic disc then it is clearly important to be able to determine the outline of the cup with precision, and this applies to investigative and clinical work equally. It does not need to be emphasized that, with the ophthalmoscope alone, it is sometimes easy to define the margin of the cup and at other times very difficult. In the present investigation the margin of the cup was defined by combining information from several sources: i. A special colour photograph was taken of the disc which exaggerated the colour contrast between the floor of the cup and the disc tissue surrounding the cup (Gloster and Parry, 1I974 Tomlinson and Phillips (1974) , in non-glaucomatous subjects, the shape of the disc influences the shape of a physiological cup within it, a vertically oval cup tending to occur in a vertically oval disc. Therefore it would seem that the shape of the cup should be considered not only in isolation but also in relation to the shape of the disc. This involves the cup: disc ratio-that is, the diameter of the cup divided by the diameter of the disc-and since we are concerning ourselves particularly with the ovalness of the cup, we shall be interested in both the vertical and horizontal cup: disc ratios.
Methods
The subjects of this study were all patients attending the Glaucoma Clinic at the Institute of Ophthalmology, on whom optic disc photography was undertaken either as part of their clinical assessment or to provide a record of the disc appearance to assist in their subsequent management. In the routine of clinical examination, the patients' intraocular pressures (IOP) were measured on several occasions by Goldmann applanation tonometry, and their visual fields were charted on the Goldmann perimeter using stimuli presented as flashes (Gloster, 1970 The West German Zeiss fundus camera was used to take plain colour photographs of the disc, using a x 2 converter to obtain increased magnification and a special fixation device (Parry, I975) . Further photographs were taken using a cyan ring or 8oB filter (Gloster and Parry, 1974) . Lastly, stereoscopic photographs of the disc were taken, either successively after altering the angle of the camera, or simultaneously using a twin prism mounted on the objective of the camera (Saheb, Drance, and Nelson, 1972 The following measurements were made as described by Gloster and Parry (1974) (iii) Cv/Dv, vertical cup: disc ratio; (iv) Ch/Dh, horizontal cup: disc ratio. The ability of the various ratios to differentiate between eyes with full fields and eyes with glaucomatous defects was determined as described by Gloster and Parry (I974). Cv/Ch, the ovalness ratio of the cup. Unexpectedly, there is also a difference between these two groups of eyes for Dv/Dh, the ratio expressing the ovalness of the disc; although small this difference is nevertheless significant (t = 249; 0o02 > P > o0oi). 
Results

Discussion
Although it might be difficult to define precisely the clinical condition of any individual eye, the four sub-groups of patients-non-glaucomatous, ocular hypertensives, 'unilateral simple glaucoma', and established glaucoma with field defectsprovide, in that order, a series in which the incidence of glaucoma may be considered to increase progressively, and any clear variation through the series in the ratios measured may be related to the severity of glaucoma. Cv/Ch, the ratio expressing ovalness of the cup, was less than I o in the non-glaucomatous eyes, indicating that the physiological cup is, on the average, horizontally oval. The ratio slightly exceeds i0o in eyes with raised tension but no field defects, whether these are in patients with ocular hypertension or are the fellow eyes of patients with 'unilateral simple glaucoma'. When a field defect could be established the mean ratio increased to I-20. These results thus strongly support the view that an early change in the glaucomatous disc is vertical elongation of the cup. There was also a very much smaller increase in the ratio Dv/Dh, expressing the ovalness of the disc, and this difference was significant, although at a much lower level of confidence; it is not clear why the disc itself should appear slightly more oval vertically in eyes with field defects than in those with full fields, and this requires further investigation. Table II shows that the vertical and horizontal cup: disc ratios increased, as would be expected, from low values in the non-glaucomatous patients to high values in the patients who had field defects. It can be seen, however, that the vertical ratio increased more than the horizontal ratio, and this accords with the increasing vertical ovalness of the cup.
The question then arises which observation made on the disc offers the most help in deciding whether or not one is dealing with an eye in which glaucoma has advanced to the stage of producing a field defect. 
